Summary. The first DEKORP profile, DEKORP 2 4 a 250 km long line perpendicular to the Variscan strike direction, has provided evidence of major crustal shortening during the Variscan orogeny. Sporadic dipping events in a generally transparent upper crust are interpreted as thrust faults, while the highly reflective lower crust fits into the general picture of Palaeozoic provinces. Correlations are established between certain reflectivity patterns and rheology. Moho depths and reflecting Iamellae are considered to be pos t-Variscan.
Introduction
DEKORP = Deutches Kontinentales Reflexionsseismisches Program (German continental reflection seismic programme) started in 1984 with the first profile (DEKORP 2-S). The programme is based on abundant refraction and wide-angle observations in Central Europe (Giese et al., 1976) , on some special pre-DEKORP crustal reflection profiles in the Variscides (Meissner et al., 1981 (Meissner et al., , 1983 ) and on seismic reflection lines for hydrocarbon prospecting in various German basins, using enlarged recording times, (Dohr, 1957) . The DEKORP data, first results and interpretations, are published by the DEKORP Research Group (1985) . In the following, after a short review and independent interpretation of the main line DEKORP 2 3 , the paper will relate the DEKORP 2-S results to those of other pre-DEKORP lines in the Variscides and concentrate on the crustal reflectivity in general and on the nature of crustal reflectors in the Variscides.
The DEKORP Main Line
The main DEKORP 2-S line has a length of 250 km and was acquired using explosives. For technical details, data processing, seismic sections, see DEKORP Research Group (1985) . Fig. 1 shows a location map of the DEKORP and DEKORP-KTB lines (Cont. Deep Drilling Programme) in the southern part of Germany. A line drawing of DEKORP 2-S is shown in Fig. 2a , the migrated version in Fig. 2b . Several features of the line may be summarized as follows:
1. In the upper crust, i.e. down to 5-6 s two-way-traveltime (TWT), reflections are limited to occasionally observed dipping events, which are presumed to be thrusts, e.g. the boundaries between the Moldanubian, the Saxothuringian, and the Rhenohercynian. Such "ramps" in the upper crust transform into "flats" when penetrating the lower crust. 2. The lower crust, i.e. from 5-6 s to 9-10 s TWT, is full of reflecting lamellae, most of them predominantly subhorizontal. They end rather abruptly at the Moho. 3. There are comparatively many strong diffractions to be observed in the lower crust. Most of these diffractions appear as clusters, e.g. the one below Dinkelsbuhl in the southern part of the line. Their apices are nearly vertically arranged, and cannot be transformed to a point-like location. 4. The length of phase-correlatable reflections is less than 4 km, which provides serious problems for the determination of stacking velocities from move-out times, 5. In general, the profile strongly supports the concept of Variscan colisional tectonics by means of upper crustal ramps and the lower crustal flats. The diffraction clusters may indicate a post-Variscan period of extension with cracks and/or intrusions.
Points (1) and (2) of this list fit well into the general picture of reflectivity in the Variscan crust, showing a highly reflective lower crust embedded between a poorly reflective upper crust and upper mantle. Point (3) came as a surprise to the observers, although some strong diffractions were also observed along the profile Urach 11, like DEKORP 2-S running perpendicular to the strike of the Moldanubian. Points (3) and (4) together made an automatic picking of move-out times extremely problematic, because the generally longer correlations along the diffraction hyperbolas produced much too high stacking velocities and wrong velocity-depth functions. Whereas on the line Urach I (along the strike of the Moldanubian) phase correlations up to 20 km were possible and hence velocity-depth functions and lateral velocity changes could be mapped with an extremely high accuracy, the move-out time method failed in the case of the short reflections segments of DEKORP 2-S. This problem, fortunately could be solved by many piggy-back experiments (Milkereit et al. 1986) .
Comparison of the DEKORP 2-S results with those of other Variscan reflection studies
Except for the rather short (but abundant) reflection segments and the pronounced diffraction clusters in the lower crust the general appearance of reflectivity along the DEKORP 2-S profile fits well into the picture of other reflection lines through the Variscides, as described by . Tentative correlations between reflector density, distribution and length are derived by Wever et al. (1986) with regard to 1. velocity jumps and gradient zones at certain levels, e.g. Conrad-, Sub-Conrad-,. and Moho-boundaries. 2. surface heat flow density (q,,), 3. tectono-thermal age (TTA), i.e. the age of the last metamorphic (i.e. heating) event, 4. temperature (T), because of interrelations between q, and T, and TTA and T, 5. viscosity (1) because of its intimate relationship to temperature, 6. q, and Moho depth (&), q, and TTA, and (hence) 2, and TTA.
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All these correlations can be demonstrated by numerous examples showing that the old, cold and rigid shields do not show pronounced layering in the lower crust except for some exceptions where intrusion or recent tectonic activity are suspected. Even different heat flow zones inside the Variscan area can be correlated with certain variations in the reflectivity pattern. (1986) with "dry" and "wet" q-boundaries for the lower crust, together with schematic reflectivity-depth curves (q-2). The figure shows four prominent types of q-z pattern and their possible explanation by wet and dry rheologies: A = belly-type, the dominant type in the Variscan-Caledonian areas (supposed to have a "wet quartz" rheology); B, C, D = various "finger" types, supposed to be caused by some transition to dry quartz-plagioclase dominated lower-crustal rheologies dashed line in q-z diagram = Byerlee's (1978) brittle curve. Especially point (3, the correlation of reflectivity with the viscosity-depth structure (which itself shows a very good correlation with the seismicity-depth distribution) reveals some fine structure which may be related to the water content or a different chemistry in the lower crust. Assuming that the sub-horizontal lamellae in the mature Variscan crust must have been created in a high T -low q environment and still present a certain q -minimum above which no lamellae can exist (possibly because of their destruction in a more rigid environment), the various sub-types of reflectivity in West Germany can be explained as shown in Fig. 3 : the most abundant "belly" type by a wet lower crust, the various "finger" types by various percentages of a "dry" rheology. For details see Wever et al. (1986) .
The origin of the sub-horizontal lamellae in the lower crust must be strongly connected with the latest syn-or post-orogenic event. Today's shallow and extremely flat-lying Moho in the Variscan area, where during the orogenic stages (300-350 my ago) crustal mountain roots must have been present, provides an estimate for the maximum survival time of lamellae and of Moho formation: both cannot be older than post-Variscan, i.e. about 250-300 my. Abundant syn-and post-orogenic granitic plutons underline the concept of a wide-spread crustal melting process, creating (sub-horizontal) residues in the lower crust, a process which might be related to the disappearance of the Variscan crustal root zones. Such thermal events provide the heat for (a) Intrusive layering, possibly enhanced by magmatic intrusions, sub-horizontal seams of differentiates, i.e. residues or cumulates during the cooling process. (b) Metamorphic layering, a process by which partially molten material is diagenetically modified and oriented, creating anisotropic granulitic or amphibolitic rocks. Also metasedimentary layering has to be considered.
(c) Shear-induced layering, a mechanism which must be postulated in a thick high T -low q lower crust, creating a broad zone of many near-horizontal shear planes below the rigid upper crust with its single and narrow fault planes.
All three processes may be present in a mature crust. At present, no clear differentiation between the three explanations or combinations of processes can be given.
